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[ 0 0 2 5 ] 
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14. HT^o<T*^i8g*^4§. 
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* ti f ti^ii^ k: 4? it s m sa<^ 3c * >i dp - ^ift x a s * & t ft ^ s§ m n t m# t 

[ 0 0 3 1 ] 

E L i^<7>fi!7te#J2£^?l5#>£ fzdbiz It. $Lit^ 't-ViPr^ & <?> fg t£ » T 4X * ib* :7v § u 
: hlif 7 ix-t^v^ L ^ L ft s *^h-*^H> *><svMi**h— r*hW<7> 
x * ;u dp — ^fft3b»4nMlc^^» \z T § § t ^ § ft P»1H t ft -5 . MMlz J: £ ^>t^ 

fb fl 4^ t 3 *» JSC H 14 Bfl ^ fr-? It ft v*^\ ^ ft < t t * /Ltt & * (?) t . * It , * 

[ 0 0 3 2 ] 

3 T*^BH% «o tiff * <7>*fcft£tf V*. BUie-^^ ( 1 ) TH£ fb^i^^fflV^-* 

t , iff fc^^tig^* x h izm^rzM^ vmwmzLit l . ^v^ra^sts^^*,. am^fb 

^/Jn £v*Zk^HftLf:: 0 
[ 0 0 3 3 ] 

iiHtc J: Sf&7t^fb<7>/IH<7>--o UT, &}fcJ8tf>»JB&JI34**>#Sfl:k: =k 

<7) *a H f b tc ^ H -t -5 i: btiTv^. dtitt. AlSfiSwf^, *Ah 

t^7 7 xH^flg^^v^^'|4^*-r -5. *3b*Si £ tlT US o 
[ 0 0 3 4 ] 

*fEBfl<7)fbi^ti. iv^7XKffi)|ttL, ft 3LMl^ fa frhm^\zWVtzT 'J 

E L*T<7)^WXfb^SHI#i-S*^ffi*So 
[ 0 0 3 5 ] 

( 1 ) ti^3£#t&«3ltcfcv>T. ±#*&«3i*«^LTv>* 

-tf > fig y >i * V > #f£ i: fc*,*S L T v* £ 75 IS] tc m o $6 <7) 3 fc % ^ i" . 
[ 0 0 3 6 ] 

=k ») M # lc li R i ft M R 5 ib*,^ L T S > -tf > m<v 1 7!j S 6 & <ry 7 . 3 ii <b R j 
J^5R 5 ^LTv^j:v^gi^iiLTi^LTv^7ttU> #+&<^ 2 & X 14 7 H 
fc fc*JK^ LTV* S^JISJ *±tt"?*> * 
[ 0 0 3 7 ] 

* 7c^<7>7 ;U ^" U >#t&t4 2 fl. 7 -felCfcV*TMIJ<^#^S LTV* S 3<7>*g^77 

isj (2t, 7 & * m a 75 is] ) ic m o fi z t * urn t L T v* S o 

[ 0 0 3 8 ] 

* fcR R 4f >micfcv*T . R 15/5SR ig^'fr LT v* ftv* 2 o <?Mi 
g ( 5t<^ y 'i ir V y t^nLTv^filt ltfctSk, 3 ^ > -If > ^<?) 1 ft i: 4 
ft T *> S h ilT # S 2 o ft g ) * M & ~h IS] * t LTuSo 

[ 0 0 3 9 ] 

* <r> My M t IS^- L . fio-jK^ ( 1 ) T^-t A tffi&~tz y >iir v >#^lc 
v* T 2 ft . 7 ft * *S A 7^ IS] tc m o fi <J0 z t * ±$A k L T v* s c 

[ 0 0 4 0 ] 

* . A**BT*>*^ft±. R 6 75 S R i 0 □ L T v* S ^ > ^ > II <7> 1 75 S 6 ft <7) 7 



s C tl h R 6 ft M R J o a**S ^LTv^iu{iS^b|}|LTlD^LTi^7^tL > #f§^ 
2 & X li 7 & t frffi^- L T 5 |«I % ±iT 3b Z> t -f £ . 
[ 0 0 4 1 ] 

M h li . R j ft M R 5 n- L T v» 5 -<> -tf > II <JO j§ s -<> -tf > M \z W L T R j . R 2 
s R 4 . R 5 <r> >y & < i: t ffl tl ?J fa T* £ . 
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*4v^ttl^fcli, R i5^SR 18 ^*i-S «tf >m^Jt -H> Ulcxt L T R i 5 

s Rj 6 . R i 7 . R 1 g<7)^^r<i:'tMn^<?>^|oi-e*)-5o 
[ 0 0 4 3 ] 

*> £ VMJl^ ^ tt . Ai?*BT*>SJS^-. ^ > -4f> Ulctt L T R 6 . Rj. R 9 . R 10 ^M 
tl ^ <?> 7j ft T* £> -5 o 
[ 0 0 4 4 ] 

*^BH<^fb^^ii. _Lie-i£^ ( i ) xmz n*. ^inb^mjt, AA^usf t 

fcttB-C&Sffc^Jfo. Sttft tc fl TE-f5t (2) (3) T*m$ft% fb^W^^f* 

Lv^ f LTy=z=0 T 3 ft I#©lCiiTE-Sjt ( 4 ) * ti ( 5 ) 
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- ( 1 ) tc X . ffl n <r> -7 >i * i, > m ( v >v Jr u > ) ^)9fi^^t^I 
(Rib R ! 2 ^ R 1 3 ^ R 1 4 ) tt. * ti^tiMSOlCTkfSlJJCT . ft M« * tz It frti&Vtco t 
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ft\z y >i * u > 9 filers a- f -S gflSt 4- 1> % R i ! 7i M. R 14 an*-f *i «fc > * ^ *^ 
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[ 0 0 5 2 ] 

R } . R 2 • R 4 . R 5 . R 6 ~R 10 li. * 3£ J5 T * (ftM^^^tt^tK^^T 7 ^^-^*. W. 
mm^ii L T ^ Hi^ 7 'J — ( -r M - ^Sfcffijfc-* 3 ^> *f>#te_L<o C H ii Nilf lc 
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T 7 'J — i S (T 'J - 5 ^> 4f>#^_h<^ C H&NJf flcgtJ&^ibtlTt 

x f L ^4S, 7 i f > F L ^ 4 S , 7 'j -fc — 4. S . 7 i t 7 > f - ^ i , h ') 7 i - L 
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i-f y - iSX*il>. J: 9 £f * L < l± x 7izi| v -f 7 ^ ^ S x 7i tl, -il, hf M 
;y Jl. ^ x If7y-Al v f 'J ^ y i 'i - iS, 7^ i 'J ^ ) ^ if M c=. 
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<^fST^ffll^oo. 7t*7 rXftf ift^C h jb*SB Hbi * £ o 
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ix/ix MMlz J: Z^lt'i&it&mm t LTx ^^<7)lA^?if bti§„ m ft =?- it 

<x if ^>sf ^fbt^is^ct. *i%BHcofb^-^iix ^-fb^^/T*^, 7ca6x w^avi 
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YKIZ. ^ % BH </> 1r f& x. U ? hn^ '^*;4:>^if icov^Tlftlflt*. 
[ 0 0 8 9 ] 

[ 0 0 9 0 ] 

v*. ?S$]4^f&7tJ?l^ & [c tt . L < It. myt^Zt-tZ^frft^fiX^Z I r It 

Pti#, Ref#> Cui*. Eul#, R h Mfr V<^fMKfift:^ U Lu 
o «k 9 *f is L < It. ^m^^-tzm^fti^iiT^Z I r mi* ( I r Kteft^) fc'Jff 

[ 0 0 9 1 ] 
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f > • n - h v£ x > ? x* ^ -v h v£ ft tr tc Jc 9 M fli -t -5 3 t fc* T § -5 . 
[0100] 

[0101] 

HI 1 tc^ L <fc 7 tc . -^tclrfiE L 1ST ti3gBflS#c 1 5 _Ltc . 5 0 - 2 0 0 n m<^)S 

i?^i#o3iB^m« i4h «sc«*>**iJgJB t . jkuz n*j*jf «k 7 tectums 1 1 

[0102] 

13 1 ( a ) T- , **$JS **^7t Jg 1 2 * - ^ $i^JS 1 3 h ft * fJ * ^ L o ig Bflm 
SI 4 tLTIi, ft * R & fc** § ft I T 0 ft £ 1)*m v> <b tl . jg ISS 14 4^ * - >i MM 
Ml 3 ^t-^iiALtt < LTo5. & nmti 1 1 tc It . T >i 5 — O U , "? y 9 A 

A^r L^i"< LTv^. 
[0103] 

fE^Ji 1 2 tc a . *^BH^fb^-^^fflv^T v>£ *- ^ i&MJS 1 3 tc li , i5iJx.t£hM 

7x_;iy7^il|#, n^fJ fc LT a - N P D ft M =t & 14 * * i" § fl- 1 II 

[0104] 

W_h<^^f f£ L fcjfe^ 1 l±«ftl&18£a£te*^ L . 4Hfil 1 ^Pt«tc3gBJim« 1 4 ^R§« 

tc ft § jc 7 \znw& en^n-t s fc . ^iti i i ^ h i m>=f'i)*¥£?tm 1 2 tc>± a 2 3SB/m 

ffi 1 5 ^ «b ti * -jHb*aA5ii5. 
[0105] 



[0106] 

z h\zmi ( b ) x\t. in i ( a ) ^^fams i i t f&7t« i 2<7>miz, n^-mmm 1 

6 «b ftT . f&7tfJ^tm^^Df*-^iiMfiffi^5>»LT. J: 9 #J* ft & * * 

>j T^a -ydf-> ?*flt>£lcf £ 3 i: ^t^^J^ * _h tf X S . tf ili 1 6 LT(i, 
00 x. It * * *f ¥ T - >i m& # 4 ir % m -5 3 t § -5 o 
[0107] 

is tz m i ( c ) tc ^-t <* 7 ic . bust* %> as BHmti 1 4 #jj ^ ^ . * - ^ li^n 13.% 
)tn 2, jjftie^K^ihJi 1 7 , mrmmm 1 6 . sv^nti 1 1 4 « «^ 

[HMJ] 
[0108] 

[0109] 

< JxJfc* W#<50 3->£> 
[01 10] 
[ ft 4 5 ] 



[0111] 

(X. Ytt*ft-?ft&j>:k:±ie*>**^f . n tt 1 - 5 <7>^S(^ft-to ) 
[01 12] 

if , 2-Any;-9H-7AtL> > 2, 7-yAny;-9H-7it^tB 
ul 1. Chem. Soc. Jpn. 62 (1989) 4 3 9 f lc LT^iLfc. U 
btl/ifbn^l^DMF x CHjCl, NaOCHj^ffluT7;it^<o9 te<7> > ^ 
fb^r ff o o £ <b k: x i^tlfc2-Anr;-9-y>f^7^tU>x 2 , 7 — ^ ^ n 
r 7 — 9 — ^ > >u ~7 >i ir V y frh . # n > St |j a # n>§f + n-4xXrjH|:^^ 
^^ffofco Z^nitlc liORGAN I C SYNTYHESES VIA BORAN 
ES Vol ume3tftlcLt. 
[0113] 

M*^i>r (ORGANIC SYNTYHESES VIA BORANES 
V o 1 u m e 3 ) 

Mny>£(Bul 1. Chem. Soc. Jpn. 62 (1989) 439) 
[01 14] 

& m m, * * o 

[01 15] 

<!*IM1 (I5ij^fb^t/N o . X-2 5<o^r/£) > 





[01 16] 



lit 4 6 ] 




[0117] 



fb^^A 1 g (1. 3 5 m m o 1 e ) . 2-tr7ac~^jJ?n>|je6 7 2mg (3. 39 
mmole) . Pd ( P P h 3 ) 4 1 5 6 m g . hn>2 0mK x?i-*10mL 
2 M-)^@^^- h ^TkiSux 2 0 m 1 ^ 1 0 0ml f X7 7 AnicfijA^, SlUM^T . 

8 0 "ct- 8 mm\&n ~> tz. fxmmi^. h 'i^y xm^t^mm^wtm^ ^^^^^ 
u ? X2-? v 77 -7 a -X'-^mnm t . h^x^ii ms H B H l fc. w^n^^s^ not 

T-S^Sftt, ^-^«M^tf v^fJ^fb^^N o. X-25$ 7 0 0 mg (M : 5 8%) 
[01 18] 

MALDI-TOF MS (vh'lf ? x^tf ft- fR^f ^ 59 SII ^ffi 1 ) lc £ 

;^)fL^t^M + TJ>-5 8 8 2. 4 ^1iLt„ 
[0119] 

£tz. NMRIUStc «fc 9 c<^fb^t/^«lt^fill^L/c„ 
! H NMR (CDCI3, 4 0 0 MHz) a(ppm):7.82(d,4H),7. 
77 (d, 4H) , 7. 69-7. 62 (m, 20H) , 7. 57-7. 53 (m, 4H 
) , 7. 49-7. 43 (m, 12H) , 7. 29 (dd, 4H) , 7. 20-7. 15 
(m, 20H), 7. 02 (d, 4H), 1. 63 ( s , 6H), 1. 31 (s, 12H 

) 

[0 1 2 0] 

£fz. zcnit^m^) tf => ^^WUmit 1 5 4 'CTi>o £0 
[0121] 
< UStefll 2 > 

ifiituT, m 1 ( b ) iz^-?iimmfrs m^m^^&m Ltz. 

[0122] 

^7XSfi ( m m M 1 5 ) _L tc 1 0 0 n m <r) I T O ( M m MS 1 4 ) £ ^ 9 - - > 7 
Lfco f ^) I TOSSiic, WT^tii fcSffilgfc 1 0 _5 P a^SSf t>M'-flT'ft 
1/L^nfatc J: 51311 LTil^ftHfll L . ^^t^ttlffli^' 3 mm 2 lc 5rS J: 7 I: Lt, 

* — ^ fiM/S 1 3 ( 5 0 n m ) : a - N P D 

Htll 2 (5 Onm) : ^J^fbo tN o . X — 2 5 . C Y x h ] I r (4 

m o p i a ) 3 ( mm.lt 4 % ) i: I r ( b a ) 3 (MMtt 8 % ) 
tfili 16 (50nm) :Bphen ( |HJ C fb^W^PJtM ) 
^ifSi 1 ( 1 n m) : K F 
^JMmti/i 2 ( 1 3 0 n m) : A 1 
[0123] 



lit 4 7] 



Ir 




3 



lr(4mopiq)3 



lr(bq)3 



[0124] 

E L It . nfttnB.ft&-&fflL'bnftLat 4 1 4 0 B (ta-i^n'^'^-Ht 

SSI) T-PJSL. fETtffSii. BM7 (h7'3>ai) Ti^Lfc, 
[0125] 

*$J<7>*Tli 1 4 . 6cd/A> 14. 0 lm/W ( 6 0 0 cd/m 2 ) 
fzo £ fc. mi± 8 V EP^DBflc. 6 1 OmA/cm 2 ^fIflt^Lt. C^f^lc 
1 0 0 mA/c m^ilifroiSm^^f o t Z *>%]Wn& 8 0 9 0 c d/m 2 T*im^^iT 
</> # . 2 9 0 fW?fcofc. 3*nb<?>*SS*^llc^i-. 
[0126] 

< ifcfSfll 1 > 

190 ^ fb^-^ No. X - 2 5 ft *) tc. tlT lc ^ C B P % ffl lil^ttHJfeiW 2 i: Is] 

[0127] 
[it 4 8 ] 



[0128] 

*^iJ<7>*Ttt 17.2c d/A. 12.21 m/W ( 6 0 0 c d/m 2 ) <7>#j*"<?£>o 
fc. ifc, 1J±8 VEP^jDf lc, 1 1 3mA/cm^f'SfIt^Lf;. * . 3<7>*^lc 
1 0 0mA/cm 2 <?)a^I*tffofck - ^#J£flf¥S8 0 10c d/m 2 T*M#Si? 
<7> B# IB . HOtlTftofc. 3*nb*>*SH*^llc^-*-. 
[0129] 

< ifcfSfll 2 > 

m^it^mn o . x- 2 5 <^i\t> *) wriest d b 3 f l -zm^z i-i^ummm 2 
t m & <?> attic j; *) l t. 

[0130] 
[ ft 4 9 ] 





DB3FL 

[0131] 

* #IJ * T 14.3c d/A. 14.01 m/W ( 6 0 0 c d/m 2 ) CD#j*T'#>o 



fzo * fz. MB 8 V BVmWlz. 7 2 OmA/cm^tlit^ Lfc. S . zcoMl^lz 
1 0 0 mA/c m 2 ^il^iam^tf o ttC *>#]8f!«f Jg 7 9 5 3 c d/m 2 Tf¥S^M * T 
iff ffl tt s 2 6 5 fll?*ofc. 3tl^^M*^^llC^fo 
[0132] 

im 1 1 











■fflr 

is 


o 

ON 


o 


to 










/cm' 








a > 


o 


m 


o 
















£ s 








3 ^ 

¥ § 


o 

■> — l 


rM 


o 

t-H 










sa 








sin 

1 


V) 


in 


QO 




rH 


T * 


ft 
Hp 


LO 
CM 

1 

X 


CBP 


DB3FL 




CM 




CM 






±3 


AJ 
-LA 



[0133] 

ftltc^i-Jc7tc. * Bfl <?> ffc£-$Hi . CBP. DB3FLJ:n, Ii^7XSfg 
[0134] 

<«#J3 (#iJ^fb^t/N o . X-23^)^i) > 
[0135] 



[ it 5 0 ] 




+- 



Br 



(HO) 2 B 



B 

[0136] 




g ( 3 



9 mm o 1 e ) 



1 3 m m o 1 e ) . 2-^nt7i-i|n> 
d (PPhj) 4 4 0 0 m g . h^x>2 0ml 



. 3 8 g ( 6 . 



mi 

: L 



hiix>^ff|S B H s LC$l. 3 7 g ( iR* 6 3 % 



1 . 2 M-tkWt+ h ') *y A*^ift 2 0 m 1 ^ 1 0 0m 1 + 7 xnicttE*. SlflftftE 

t x s 0 "ct- 4 iff mmn^n o fc. /xj£j&t&. hix^X'HSLWtii^r^y 

) 

[0137] 

MALDI-TOF MS ( 
3 <7> \\L-&m ^M + T 3b £ 6 9 4. 
[0138] 

* tz . NMRiJS tc J: 9 
!h NMR (CDC 1 3 
. 69 (m, 6H) > 7. 
H) , 1. 61 ( s > 12H) 
[0139] 
[ft 5 1 ] 



1 % a If. L o 



4 0 0 MHz) 
5 3 ( d , 2 H) 



<? ( p p m ) : 
7 . 4 0 (m 



7.81 
6 H) , 



( m 
7 . 



4 H) , 
0 2 (m 




[0140] 

ffc-n-ftf C 1 g ( 1 . 4 4 mm o 1 e ) . 2 - ( 9 , 9-y >f - 7itl>*'n> 

& tf =1 - >i ?z x t=- ti 1 . 0 1 g (3. 1 6mmo 1 e) , Pd (PPhj) 1 85mg, 

F'H>2 0raK 31 9 J - >i 1 0 m 1 . 2M-|^|f h ') 7 A*Sii2 0m 1 4 1 0 0 

ml +X7 7XatftEA, sHfm~p\ 8 0 "CT- 4 Bf WKJ^^ff o fc. JxJ£HT*£. h 

;u x>?i*aj L^mm^mm^ niM^ist. ?g«*s*Lfc. 

8c 'it £ ? a a * ^ A \Z M & L T H ;+*7A?nvh f 9 7 - T 5> Pit II M L . h ^ x. > 
ilSgSLfc. If h ftfc«Sii* 1 2 0 CT'IS^St, #^«M^ff v^iJ^fb^t/N o 
. X - 2 3 * 7 1 8 m g ( JR* : 5 4%) # . 
[0141] 

MA L DI-TOF MS (7p)-^ x^Jf >f * > it- Mft W ) \z «fc 0 

3<?>ft:^-^;<?>M + T'^^ 9 2 2 . 5*flii8Lfc. 

[0142] 

! H NMR (CDC 1 3, 4 0 0 MHz) <r(ppm):7.67(m. 2 H) , 7 
. 63 (m, 2H) , 7. 59-7. 52 (m, 12H) , 7. 46 (m, 4H) , 7. 
32-7. 20 (m, 10H) . 7. 12 (d, 4H) . 1. 26 (s, 12H) , 1. 
2 2 ( s , 1 2 H ) 
[0143] 



[0144] 

<fUMJ4 (fJ^fb^-i^No. X- 2 4 <?>1§r>£) > 
[0145] 
[ ft 5 2 ] 




[0146] 

fL^f B 2 g (3. 1 3 mm o 1 e ) x 3 - 7* n t 7 x ^ ^ u > g£ 1 . 38mg (6 
. 89mmole).Pd(PPh 3 ) 4 400mg. h*i>20mh x?;-iH0 
ml s 2M-SI+1 M ^ A 7Mg'?& 2 0 m 1 % 1 0 0ml -^X^^xnicftiA^. 

f*7A?P7h777^T^|||L, h x > J: ») B ifS g L ffc^ D £ 1 . 57g 
(M : 7 2%) if;. 
[0147] 

MALDI-TOF MS h ') -v ? ^izW 1 it- Mft m m ill frffi ) lc J: 9 
3^)t^tl^)M + T-*-5 6 9 4. l^llfLfc. 
[0148] 

iH NMR (CDC 1 3, 4 0 0 MHz) ff (ppm) : 7. 83 (d, 6H) , 7 
. 71-7. 56 (m, 10H) , 7. 49 (m> 2H) , 7. 34 (t, 4H) , 1. 
6 2 ( s , 1 2 H ) . 
[0149] 
[it 5 3 ] 




[0150] 

it&VO D 1 g ( 1 . 4 4 mm o 1 e ) . 2 - ( 9 , 9-^>^^)-7^^-u>#n> 

& £° -y u - ji 3l x ^ ^ 1 . 0 1 g (3. 1 6mmo 1 e) , Pd (PPhj) 1 85mg, 

hJH>20ml, i7^-M OmK 2 M-^if M 2 0 m 1 ^ 1 0 0 

^rft^^an^^At^g^LT'^ H^7A^nvh r ^ 7 1" — T* 9t ffi ft M L . h >i x > 
#<b ftfctfSil* 1 2 0 'CT'SS^St, # ¥ « M * ft ^ it & ® N o 
. X - 2 4 * 8 8 4 m g ( : 6 4 % ) # . 
[0151] 

MALDI-TOF MS (^h 'i 7 t> it- Mft ^Illl7>lf ) lei •) 

3^£^t^M + T'J>§ 9 2 2. 5%fflli8Lfc. 
[0152] 

* . NMRIJSt J: •) Z ft jfilJi * fillS L o 

! H NMR (CDC 1 3, 4 0 0 MHz) a (ppm) : 7. 9 3 (m, 2 H) , 7 
. 85 (m, 6H) , 7. 81-7. 43 (m, 18H) , 7. 58 (m, 4H) , 7. 
47 (m, 2H) , 7. 35 (d, 4H) , 1. 64 (s, 12H) , 1. 56 (s. 1 



2 H ) 

[0 1 5 3] 

[0154] 

<fUMJ5 (#iJ^fb^t/N o . X-3 > 
[0155] 
[ it 5 4 ] 




[0156] 



2-t7i-i-2-^i-7-^ot-9, 9-y >fi-9H-7itt> 1 g ( 
2. 3 5 m m o 1 e ) . 9, 9, 9', 9 *-f F7^i-9H, 9 ' H — C 2 . 2' 
] tr -7 n ir U — a- - 7 - # n > & 1 16 1 m g (2. ZOmmol e) . Pd ( P P h 3 
) 4 9 0 m g . h*i>20mh OmK 2M-|^|f F ') r )A*S»2 

Oml^lOOml-^X^^xn £ft&*. S^MfltT. 8 0 'CT* 8 B$WK#*fr o fz. 

ixmm-jik. h >i l if mm* mm-* ^t«, j&mj^ml. $g 

^^SSLfco ^ n d * * Alcg^ L 7 i ^7 7 A ^ d 7 F r ^ 7 -f — T? # fc *g 

#J ^ f b □ ^ N o . X - 3 1 * 1 m g ( : 6 8 % ) U tz . 
[0157] 

MALDI-TOF MS (vhi-y^ x^Ji >f ft- jRfr ^ M S11 5>^t ) tc «k 0 
;^ft^!B^)M + T*l>§ 7 3 0. 4 ^1ILfc„ 
[0158] 

l H NMR(CDC13,400MHz) <r(DPm):7.81(m, 5 H) , 7 
. 68 (m, 9H) , 7. 56 (m, 1H) , 7. 46 (m, 4H) , 7. 34 (m. 3 
H) , 7. 18 (m> 5H) , 7. 03 (m, 1H) , 1. 64 (s, 6H) , 1. 58 
(s, 6H) , 1. 31 (s, 6H) 
[0159] 

* fz. ZCDit£r%!)CDjf7 xgifiga 1 4 1 'CT'^o fc. 
[0160] 

^itefj i . 3 . mum \ . mum 5 . \tmm 1 . it«#j 2^dsc pjsic ± § . 

^ 14 ft ^ ft 2 ic * i: 
[0161] 

DCSl^iJA'-^>i^7-iPy r i s DSC 1 * ffl PJ^ L . 7^7X1 
S^PJSli 2 0 L t B <r> if => U ffl L 

[0162] 

D S C mmiz J; s ftSPigg-? ^7 xfe^^^itliJ $ n*v^^)l: R LT . 1 0 

°C iix#s*tc «fc ») Btfj L #7 7.Vtm*ftJ$ L fc. 

[0163] 



[it 2] 
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[0164] 

ft 2 tc^i" £ 7 tc . *^BH<^<b-Q-^li. D S C T^IB] — ^frTT?<?>#S3fl®lc It S # 
7^iMtS^afbI®^iii, *%B^<7)fb^t/<7>^^\ ttfSfJ 1 . ittSliW 2 \z\t^\u 
<#oTv>*. tb$^#iJ 1 . 2 <7)fb^t/lctb^*^B^<^fb^t/Ttt 2 fgH~ 4 fg^^)fiSi 
^Il^iifc. M^^^^SilflTti. CBP. D B 3 F L T* U > 3f ^ fc* ic Jfg H 

. #9 *#JIB*#*^jb*flll|;* ftfc. Ctlb^C *^BHco-fb^-^*». CBP. DB 

3 F L lc It ^ . J:1fI^7t^77X ftflg^ fF * 3 t fe* SKU^tLTfe 1 ), * 

* T t ^ 7 7- x m ff & \z % n m \z m< t m § . 

[0165] 

DB 3 F L tc ttMv^T^ib^lSj^'oPJ^lc-r M -^S^ft^f Lfc 

[0166] 

<H]HE0J6 (fJ^ffc^No. X- 1 <7)£-Jj£) > 

#?Sfc#J 3 <J0 it£>%Q B <z> ft *) \z. 2 > 7 - ¥ 3 - K - ( 9 , 9-v , >^^)-7^^-u 



o 

[0167] 

<%mm7 (.m^it&WN o . x- 3 > 

HjM 4 fb-a-^ B <?) -It £> *) iz. 2 , 7 - : J 3 - H - ( 9 . 9 - : J > * >i ) - 7 >i * U 
>^ffl^£ W^tifliMJ 4 t ^ti^7^T1^fti%^N o . x- 3 ££-j£-t£*a*aj*<£ 

o 

[0168] 

<HjMJ8 (#iJ^fb^t/N o . X-5<^^^) > 
[0169] 
[ it 5 5 ] 




[0170] 



2, 7— >>3— K — (9, 9-y'H4) - 7)UL>1.27g (2. 8mmole 
) x 2-^7i_^*o>|l,24g (6. 26mmole) . Pd ( P P h 3 ) 4 32 
8 m g . h*x>2 0mh xn-^10mK 2M-^l+h 'I^A^-Iit 2 0ml 
^lOOml-^X^^xn Cft&*. iiMIT, 8 0 °C T* 8 ^f^jft^^ff o fc. mi^H 

£ L fco 81 a £ 7 n a * 4, Atcig^ L-r >i ^ + t) 7 u ? V 7^-7 1 -T:frfll*8®l L . 

fb^^N o. X-5^9 25mg : 6 5 %) it. 

[0171] 

MALDI-TOF MS (vhi-^ *3t*f >f ft- fflfr Bf W ill ^flf ) ic «k 0 
;^fL^%^)M + T*^§ 4 9 8. 2 *fflii8Lfc. 
[0172] 

!h NMR (CDCI3, 4 0 0 MHz) a(ppm):7.59(d,2H),7. 
52 (m, 2H) , 7. 44-7. 39 (m, 6H) , 7. 24 (dd, 2H) , 7. 2 
2-7. 11 (m, 10H) , 6. 94 (d, 2H) , 0. 97 (s, 6H) 
[0173] 

* fz. ZCDit^%!l<0 ft=> *&^SJg& 8 0 •CT'Jbo tzo 
[0174] 

<j«iM9 im^it^mn o . x- e > 

[0175] 

<iimio (m^it&WNo. x- 8 > 

H Jte f J 8 <5D 2 — hf 7 x x ;U # a > & <7) ft 9 lc . 2 , 5 — S> "7 x x ^ -<> -If > * a > g£ 
*fflv^S^^l±Hife*J 8 i: [B]ti<^7^vST#iJ^fb^t/N o . X- 8 * -5 * fc* ft * £ . 
[0176] 

< 1 1 ( fJ^ft^N o . X - 1 2 <t> n~ ) > 

ft^^N o . X - 1 2 £l^/£i-£*ib*tt*£o 
[0177] 

< mum 1 2 c fj^ft^N o . x - 1 3 <?> > 



^itmmm i i t [Bjti^^^Tfj^fb^t/N o . x - i 3 * a* aj*s . 

[0178] 

<fUMJ 1 3 (tfiJ^fb^N o . X - 1 4 <7)<&f8.) > 

HSfefl 1 l^)2-^7i^^#o> ^<7> ft ^ 0 IZ , 2 , 5 - ; J -y oc — ^ -5 > «tf > # n > 

i&^fflv^w^tt^mfj i i t mftoJjft-zM^it&ynN o . x- i 4 t^itts**^ 

[0179] 

< fUMJ 1 4 ( fll^cffc^N o . X - 1 5 > 

^ fife 00 1 0^)2, 7 - ^ 3 - H - ( 9 . 9-x*>*^)--7^*U><7>ft;b9lc fb^t/ 
B%fflv^*W^ttH«£iW 1 0 i: [Bjtl^^STfJ^fb^t/N o . X- 1 5 £ fiK £ * fc* tii 
IS. 

[0180] 

< mmm i 5 ( fi^fb^-^N o . x - i 9 <t>3->£) > 

Hflfefll 6 <?> 2 , 7-/3-F - ( 9 , 9 - i> > ^ ) - 7 ;i, ^- u > c/> ft t> 9 ic. fb &m 

B-zm^zw^izmmm 6 1 TO«<^&T*#j^bi^N o . x- 1 9 t^^t^f^ai* 

[0181] 

< HffiS0!l 1 6 ( m^it&WN o . X - 2 0 <t>£->£) > 

HJfefJ 7 <?) 2 , 7 - ^ 3 - H - ( 9 , 9 - S J > ^ ) - 7 ;u 3- u > </> ft t> *J tc. fb ^t/ 
B^ffl^S W^tiUMiJ 7 t ls]*i ^7r£T*#J^fbl^N o . X- 2 0 ^^^t^f^ai* 

[0182] 

< 1 7 ( M^lt&WN o . X - 2 2 ) > 

IlfJ 1 4^)3 , 5 - S> 7 1 - ;u ~* > -t£ > * a > m<?> ft ^ 9 ic . 3 - ( 9 , 9 it > ^ 
) 7 ^ t L - ^ - 5 - 7 1 - ^ ^ > t*> n > it ffl l^ttlli 1 4 t TO ti <7) 77 v£ 
TfJ^fb^t/N o . X - 2 2 . 
[0183] 

< USteffll 1 8 ( ^iJ^fb^t/N o . X - 2 6 <t>£-/£) > 

^SfefJ l^)2-^7iz)i*n> m^i\ t> *) fc x 3-t*7izi#p>|tffiv^l^ 
lifllM 1 [B]«^^vSTfJ^fb^t/N o . X - 2 6 ^^it5*^lti*S. 
[0184] 

< HffiEtfiJ 1 9 ( W^fb^N o . X - 2 7 <7>3-fiK) > 
[0185] 

[ f b 5 6 ] 




[0186] 

fL^A 9 5 6 mg (1. 3 m m o 1 e ) . 2-7<itL-i7ir- ^*'n>|9 0 
Omg (2. 86mmol e) . Pd (PPhj) 4 3 8 0 m g . FAi>20mh x 
? J — n 1 0ml . 2M-^i+l O u tK }g m 2 Omltl 0 0ml + x -7 7 x n ic ft 



m & l t >i 5 +■ ii =? u ? u -? h r ^ 7 -r - t* 9* m n m l . ^n>j:»)s^aL/:. # «b 

ttfcJKilfc 1 2 O'CT-IS^iH, fJ^fb^-t/N o. X-27^980mg (iR* : 6 7 
%) flfc. 
[0187] 

MALDI-TOF MS (vh'ivU^^ * > ft- ?Rfr ^ W ill ^ffi 1 ) tc =k 9 
3^)t^i^M + TJ)§ 113 1. 5*fiHI8Lfc. 
[0 1 8 8] 

NMRiij^tc «k *) z<7>it&v?i<7>ffim-&mmLtzo 

l H NMR (CDC 1 3, 4 0 0 MHz) a (ppm) : 7. 78 (d, 2H) , 7 
. 70 (d, 2H) , 7. 66-7. 56 (m, 18H) , 7. 48-7. 45 (m, 4 
H) > 7. 33-7. 21 (m, 10H) , 7. 14 (m, 4H) , 1. 60 ( s > 6H 
) , 1. 28 (s. 12H) , 1. 23 (s. 12H) 
[0189] 

<fUMJ2 0 ( M^it^mN o . X- 2 8 > 

mmm 4 ^ittrWBcoftt) 1 \z . it&WA-&m^ z u^itmmm 4 1 mn^n^x^m^ 

ft^tNo. X-2 8^^^t5*^til*-5. 
[0190] 

< mmm 2 1 ( fi^fb^-^N o . x - 2 9 <r>&f&) > 

Slll«2-7izi^*py|^fti)')ic, 1 , 1 * : 4 * , 1 ' * - 9 - 'J y x - 
>u - 3 - # n > Sfrffi v> S JU^ttH Jfefl 1 i: TO *t Tr^T* M ^ fb^ No. 

[0191] 

<H]fe0J2 2 ( W^fb^rt/N o . > 

^SfcfJ 1 <7> 2 - 7 1 ^ ^ # n > m<o ft t> 9 tc . 1 , 1 * : 4 * , 1 * ' - 9 - v x - 

>i- 2 - t^u ymm^^^i^itmum 1 t m <^v£T#j^fb^N o . x- 3 0 

[0192] 

< Htfefll 2 3 ( fll^ft^N o . X - 3 1 <?>&f&) > 

mMM 1 <7> A<nftt> *) \z . it^m D 1 ^ffl v> 2 - tr 7 1 -ji n > 1 i: 

i^Hinwy i t mn<7>jj&~?m^it&MN o . x- 3 1 ^^-^-t sy^aj** 
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H IfeflJ 3 <?> B <?> ft 9 \z . fb a" ^ D 1 * m ^ 2 - ( 9 . 9-^>^^)-7^^-u># 
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[0196] 
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[0193] 
[ f b 5 7 ] 
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U > * a > g& tf + ^ - >l x 7. -f - ^ % 1 t £ 3 i: li^Hi^M 4 [B]ti<^^>S Tfl^ 
fb^-^No. X- 3 4 ^ ft 
[0197] 

<^MM 2 7 (m^it&MN o . X - 3 9 > 

H fife 00 2 3 <?> 2 — tf7i-^#n> i&<50 ft ;b 0 IZ . 3 , 5-y*7i^4^>'f> # n > 

g^m^ w^nnjfeiw 2 3 t mnoJift-zM^it&vtiN o . x- 3 9 % &&-t 
fc* aj * . 

[0198] 

^ fife 00 2 3 nitS WD 1 cof^fc 9 tc. ffc^EfcfflusJil^MiHitefll 23t TO *i 
Tfl^fb^-^N o . X - 4 8 ■&&f&'t 
[0199] 
[ ft 5 8 ] 



[ 0 2 0 0 ] 

< HjMJ 2 9 ( m^it&WN o . X - 4 9 > 

mMM2 4 <?> it^m D 1 <?> -ft 9 tc . fb E % ffl u 5 Id ft it H Sfe^'J 2 4 t TO ti <^ ^ v£ 
TfJ^fb^^N o . X - 4 9 . 
[ 0 2 0 1 ] 

<Hffi£0J 3 0 (tfiJ^fb^N o . X - 5 1 <t>£-/£) > 

#IMJ 2 7 colttrWD 1 coftfc 9 tc . fb^-i^E ^fflv^ S JM*M±Hite0J 2 7 t TO *t 
T#J^fb^t/N o . X - 5 1 
[ 0 2 0 2 ] 

< mmm 3 1 c w^fb^rt/N o . x - 5 7 <?>&f&) > 

mmm 2 5 <7>fb^t/D 1 <^n^ 0 tc . fb^E 5 &*M±nite0j 2 5 1 to*i<t>?jy£ 

•zm^it&MN o . X - 5 7 ^^itt^f = 
[ 0 2 0 3 ] 

< mum 3 2 (tfU^fb^No. > 

^ m#iJ 2 6 <t> fb a" ^ D 1 <?> ft *) tc . fbi%^ E * ffl § tt HiteflJ 2 6 i: TO M<r> ~h v£ 
TfJ^fb^t/N o . X - 5 8 . 
[ 0 2 0 4 ] 

<!«IM 3 3 (tfU^fb^N o . X - 6 1 <7>£-b£) > 

^SfcfJ 2 8 <F> fb^-^/ E <JO ft t> *) lz. it^m F * ffl 2 - tr 7 x =. ;u ^ > -If > ■ # a > g£ 
<?>ft;b *) \zik£>m G*fflv*SJ^*M±ISite0J 2 8 i: TO^<^v£T*$J^fbl^N o . X-6 1 

[ 0 2 0 5 ] 




[ it 5 9 ] 




[ 0 2 0 6 ] 

< %mm 3 4 ( m^it&WN o . x - 6 2 <t>^/&) > 

mmm 3 3 ^ft^t/G^n^ *) \zit^mu^m^^^\tmmm 3 3 1 mn^^^x-m 

^ittrWNo. X-6 2^^it5li^*5. 
[ 0 2 0 7 ] 
[ it 6 0 ] 




[ 0 2 0 8 ] 

<mmmsb cm^it^mN o . x-6 3^^*) > 

^itefj 3 3 ^fb^-^G^nt) *) \zit^m j %fflv^w^ttnfe« 3 3 tmm^fj^xm 

[ 0 2 0 9 ] 
[it 6 1 ] 
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mt&m 3 3 <r>it&%iG<7>{X£> *) \zit^m i ^fflv^s w^a^tfefj 3 3 ^s^^aTi 

[021 1 ] 
[fb 6 2 ] 




[0212] 

< HJMJ 3 7 ( W^fb^rt/N o . X - 6 5 cot>f&) > 

mmm 3 3 <r>it&wc, *) izits^K^m^zid^itmrnm 3 3 tmn^^^x-m 

[0213] 
[ ft 6 3 ] 




4b£-#iK 

[0214] 

< 3 8 ( M^ltSWN o . X - 7 1 <r>&f$.) > 

& z t uftizmmm 3 3 1 nn^^^x-m^it^m^ o . x- 7 1 ^^-t 

[0215] 

lite 4 ] 




[0216] 

<«#J 3 9 (M^it&WN o . X - 7 2 co^nfr) > 

f!MJ 3 8 <7><t&WK<r>i\b *) tcfb^t/M^fflv^ 3 i: HI ft it H tfg 00 3 8 t [aj^^^vi 
[0217] 



[ it 6 5 ] 



V> Br 

[0218] 

<fUMJ 4 0 (M^itSWN o . X - 7 3 <7>£-/£) > 

XM^itttWlN o . X - 7 3 %£n&-tzmfrft%:Z° 
[0219] 

< HJtefll 4 1 ( m^it&WlN o . X - 7 4 ) > 

mmm 3 s^fb-^K^n^ »? \zit&WG-&m^z z ta^itmmm 3 s tmm^^^ 

xm^ittrWN o . X - 7 4 £*fc*£iJ*S. 
[ 0 2 2 0 ] 

< HJMJ 4 2 ( m^it&WN o . X - 7 8 > 

mMM 3 8 ^fb^-^K^nt) 0 tc fb^-^N Ufflv^ci W*MiH]«E0!l 3 8 t mftoli 

rnxm^it^WN o . x - 7 8 

[ 0 2 2 1 ] 
[ f b 6 6 ] 




[ 0 2 2 2 ] 

<flM4 3 (W^fb^No. > 

^m#y 3 8 (TXk&WKnixt) *) tcfb^^L^fflv^ z tu^izmmm s s t mn<^^^ 

xm^it^WN o . X - 8 2 ££-/£i-<l> . 
[ 0 2 2 3 ] 
[ f b 6 7 ] 




[ 0 2 2 4 ] 



H fife 00 3 8 <7>1£&%lN<r>iX£> *) icfb^t/O^rfflv^ M K to 1X £> *) lcfb^t/P ^fflv^ 

o 

[ 0 2 2 5 ] 
[ f b 6 8 ] 




[ 0 2 2 6 ] 

<Hffi£0J 4 5 (W^fb^N o . X - 8 5 <r>&f&) > 

mmm 4 4 ^fb^p^n^ »> tcfb^t/Q^fflv^ z tu^ummm a a t mn^^^ 

X-m^ittrtyN o . X - 8 5 %£n&-t zm^ft^z . 

[ 0 2 2 7 ] 
[ fb 6 9 ] 




jb^r^Q 
[ 0 2 2 8 ] 

< 4 6 ( W^fb^N o . X - 8 6 > 

mum 4 4 cofb^-^p^n^ *) tcfb^t/R^fflv^ z fc^^iinjte^i 44t [ajti^Tra 

TfJ^fb^^/N o . X - 8 6 . 
[ 0 2 2 9 ] 



[it 7 0 ] 




[ 0 2 3 0 ] 

< 4 7 ( m^it&MN o . X - 8 7 <r>&f&) > 

mmm 4 \ <r>it&wp <ont> *> vifc-sms-zm^z z ta^itmrnm 4 4 t mm^^^ 

[ 0 2 3 1 ] 
[fb 7 1 ] 




[ 0 2 3 2 ] 

<HM 4 8 (m^it^mN o . X - 9 0 <7>^f£) > 

mUM 4 4 <r> fb-o-^ P <r> ft t> *) tc 2 - tr 7 x ^ n -f u v >f H * ffl v> s z t PXft « ^ fife 00 

4 4 t mm^n^x-m^it^^N o . x- 9 0 zm^m^z* 

[ 0 2 3 3 ] 

<mmm 4 9 (m^it&WN o . x - 9 1 > 

4 4 ^> ffc^ P <7) ft 9 lc 3 - ^ -7 x ^ ;u u v >f Ktfflv^cfc^ilHiSII 
44t [B]ti<^^vST#iJ^fb^t?N o . X- 9 1 ^^BK-rs***ai*So 
[ 0 2 3 4 ] 

< mt&m 5 0 c m^it-smN o . x - 9 2 > 

^ JfefJ 4 4 <7) fb-o-^ P <J0 ft ^ 9 lc 2 , 5-^7iz^^nf<>^>tfflv^;!:^ 

a^Steflj 4 4 t [B]^<^^viTfJ^fb^-^N o . x- 9 2 So 

[ 0 2 3 5 ] 

<«#J 5 1 (M^it&WN o . X - 9 3 co^nfr) > 

^SfcfJ 44^ fb^t/ P <r> ft ^ 9 tc 3 , 5-y 7xzj^nt-<>4f>t|u^;i:J-^ 
li^ltefj 4 4 i: M^&T'tflJ^fbl^N o . X- 9 3 * £ * fc* tti * S . 

[ 0 2 3 6 ] 

< mum 5 2 ( m^it^mN o . x - 9 7 > 

HlfetfJ 3 8 <7)fb^t/N<^ft^ *) icfb^^/T^fflv^ fb^t/K<^ft£> 9 icfb^t/R^fflv^ 



& z t Mftitmmm s s t mn^n^xm^it^^nN o . x- 9 7 ^sm-t zm^ft^z 
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[ 0 2 3 7 ] 
[it 7 2] 




[ 0 2 3 8 ] 

^tfefj 5 2 ^fb^t/R^n^ •? icfb^^u^fflv^ 3 tiziftitmmm 5 2 1 to#*>;^ 

TfJ^fbi^N o . X - 9 8 
[ 0 2 3 9 ] 
[it 7 3 ] 




fb^u 

[ 0 2 4 0 ] 

< mmm 5 4 c m^<t&WN o . x - 1 0 3 ^ > 

a^lM 5 2 t to ti<7>^ -a x^j^fb^-^ n o . x- 1 0 3 £ <5*a*aj*s. 

[ 0 2 4 1 ] 

< HflEfll 5 5 ( m^it&WN o . X - 1 0 4 <7) > 

5 2 <7) fb-o-i^ R <r> ft 9 lc 3 , 5-y 7iz;^nt^>4f>tMu§:i:K^ 
5 2 t [Bj^^T^viT^J^fb^^N o . X- 1 0 4 * &fc~t Z> * fc» ffi * § . 
[ 0 2 4 2 ] 

< 5 6 ( fJ^fb^N o . X - 1 0 8 <^ &f&) > 

5 2 1 m ti<7> 75 mx-m^it^^N o . x- 1 0 8 *&f&^- zmfr&^z , 

[ 0 2 4 3 ] 

< HJtefll 5 7 ( tfiJ^fb^N o . X - 1 0 9 <n &f&) > 

HSfeflJ 52^) fb^t/ R^f^*)Dt3-tf7i^^-/n7>( Ktfflv^CfcJ.^ & 

5 2 1 mncojjteT-m^it&yuN o . x- 1 0 9 ^^i-sv^*^ 

[ 0 2 4 4 ] 

< mi&m 5 8 ( m^it&WN o . x- 1 10 <z> > 

H JfcfJ 5 2 tf> fb R ^ ft t> *) \z it £? m Q * ffl 3 & ^ ti H fifctfij 5 2 i: TO ?J?£ 
T'fJ^fb^-^/N o . X - 1 1 0 
[ 0 2 4 5 ] 

< HJtefll 5 9 ( M^itSfQN o . X - 1 1 1 > 
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< HIM 6 8 (tfiJ^fb^No 
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tcfb^W^ffli^ fb^KcOftib 9 
«HW 3 8 t Mft<7>ftm-?m^<t&%lN o . X- 1 2 6 * 



[ f b 7 5 ] 




[ 0 2 5 7 ] 

< mmm e 9 
mmm e s^ 

[ 0 2 5 8 ] 

< HJtefll 7 0 

mmm e s^ 

[ 0 2 5 9 ] 

< mmm 7 i 
^m#y 6 8 (T> 

ttHSteflJ 6 8 t 
[ 0 2 6 0 ] 

< HffiEffll 7 2 

6 8 <r> 

itmmm e 8 t 

[ 0 2 6 1 ] 

< mum 7 3 
#im#y 6 8^) 

[ 0 2 6 2 ] 

< 7 4 
HSkffll 6 8 <7) 



( fflJ^fb^N o . X - 1 2 7 <n&f£) > 
o . X - 1 2 7 * ^-fiK-t o 
( fflJ^fb^N o . X - 1 2 8 iO^-fiK) > 

fb^t/R^n^ »j unt^ws-zm^z z ta^itmmm 6 8 t mm^^^ 

o . X - 1 2 8 * £>f&-f zmfr&^Z . 
I50^fb^t/N o . X - 1 3 2 > 

fb-o-^ R <?>n t> *) ic 2 , B-y^i-i^Dt-oti^^ffluKH^ 
[sJ^i^^^T^J^fb^^N o . X - 1 3 2 a* it!* S. 

fJ ^ fb^t/ No. X - 1 3 3 <n > 

fb-o-i^ R <7> ft £> *) lc 3 , 5-y7izi^nt-<>^>tffluKU^ 
[Bj^i^^vSTfJ^fb^^N o . X - 1 3 3 £ 5 



#J^fb£r^N o . X - 1 3 7 <n&f&) > 

fb R <r> ft £> *) tc 1 , 1 ' : 4 * , 1 1 ' - 9 - v jc 

z t MKitmmm est mn^^^xm^it^^jN o . x 



)i — 3 — ~f a 
1 3 7 



#iJ^fb^t/N o . X - 1 3 8 <7> > 

fb^-^R^nt) ») tcfb^^Q^fflv^ z ^^li^ifj 6 8 t to ti<7>?ra 

T'fJ^fbi^N o . X - 1 3 8 £*fc*ft*<5 o 

[ 0 2 6 3 ] 
<#Ufe0J 7 5 
^SfcfJ 6 8 <7) 
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< 7 6 
^IfefJ 68^) 

TfJ^fb^N 
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<#Ufe0J 7 7 
HJfefll 68^) 

«y 6 8 t mn 

[ 0 2 6 6 ] 

< ^m#J 7 8 

mum i <^fb 



fJ^fb^^/N o . X - 1 3 9 <7)<&f$.) > 

it^m R <7> ft £> *) iz 1 , 1 1 : 4 ' , 1 1 ' - y-';7i = ^-2-^n 

c t iziftumnm est mm^^^x-m^it^mN o . x- 1 3 9 



M^it&WN o . X - 1 4 0 cotrfc) > 

fb^-t/R^n^ *) icfb^t/p ^fflv^s c t Mft\$mnm est mnmm 

o. X- 1 4 0*^^tS*it)*lil*S. 

#y^fb^t/N o . x - 1 4 1 <7v^/£) > 

. fb &<fa R <?) iX fc> *) \z 3 s-tf7i-^ a v >f h'tffluiCfcl^m 
7^ v£ T* flj ^ fb N o . X - 1 4 1 * -t Z m ffi * * o 



( ffJ^fb^^/N o . X - 1 4 2 > 

£?m A <?> ft t> *) tc. f b a" $5 A d * ffl 2-^7i-*#n> ft 9 
fcffc^&Hfcfflv* £ JUfr&Hifcfll 1 [B]ti^77v£T#J^fb^^/N o . X - 1 4 2 ^^bK-T 



§ m a* aj * -5 . 

[ 0 2 6 7 ] 
[ ft 7 6 ] 




[ 0 2 6 8 ] 

<fUMJ 7 9 (M^it&MN o . X - 1 4 3 <?v£r/&) > 

m^it&WN o . X- 1 4 3 £ £->£i- . 
[ 0 2 6 9 ] 

< HIM 8 0 ( fl^fb^-^N o . X - 1 4 4 <7>£-riO > 

HMO 7 8<r>{t&WH<7>i\£> *) iz. it&WA a fcffl v> S Jii*MiH*te0J 7 8 i: Is] « <?> 7j v£ 
T #0 ^ fb^ No. X - 1 4 4 £ fifc-t S * fc* ft * £ „ 
[ 0 2 7 0 ] 
[ fb 7 7 ] 




[ 0 2 7 1 ] 

< 8 1 ( m^it^%QN o . X - 1 4 6 cd&!&) > 

mum 7 8 mt^WHcoftib *) tc rb^r^A b •&m^z>M9\*\tmmm ? s tmn^mt 

T°m^it£ty)N o . X - 1 4 6 ^^tt^*^^*^, 
[ 0 2 7 2 ] 
[ f b 7 8 ] 




-fb^^OAb 
[ 0 2 7 3 ] 

< mum 8 2 ( fJ^fb^N o . X - 1 4 7 <7>&f&) > 



HfifeflJ 7 8 <r><k&%iH<7>{X£> *) \Z . itfs^A c %m £ lil^tiUffiUM 78t |B]«<7>7jy£ 
T fj ^ fbn-^jN o. X-14 7 5^«t§|i)«[il*5, 
[ 0 2 7 4 ] 
{it 7 9 ] 




Ib^Ac 
[ 0 2 7 5 ] 

<mmm 8 3 (W^fb^rt/N o . X - 1 4 9 <o£-riO > 

n stefj i <7> fb n-^/ a <^ n *) ft a e * m v*. 2 - tr -7 — >i # o > ^<t> n ^ *> 

tcfb^t/A a ^Mus^llltffl 1 t mm^^mX'M^it^^lN o . X-149t^ 

i- 3 * ;b* aj * £ o 

[ 0 2 7 6 ] 
[ f t 8 0 ] 




[ 0 2 7 7 ] 

< mmm s 4 c m^it&WN o . x - 1 5 0 > 

mum 8 3 <7)fb^^A a cof<t> *> \z<t&wH-&m^zMfti$mffi.m s s t mnntsft-z 
m^it^mn o . x - 1 5 0 

[ 0 2 7 8 ] 

< mum s 5 c m^it&WN o . x- 1 5 1 <^^^) > 

mum 8 3 <r>it&mA a *) \z it G % m W5f fl HJtefll 8 3 k IB] tf <?> TrS T 

fJ^fbl^N o . X - 1 5 1 t^itt^f 
[ 0 2 7 9 ] 

< mum s 6 c ai^l^n o . x- 1 5 2 > 

mum 8 3 <r>it&mA acoftib*) icfb^A b *fflv>S&*M±HJte0J 8 3 kM <?>?jy£ 
TfJ^fb^t/N o . X - 1 5 2 o 
[ 0 2 8 0 ] 

< HflEffll 8 7 ( fJ^fb^N o . X - 1 5 4 <D £f&) > 

HJfefll 8 3 <r>it&WA af)iXte*) izit&WA c v> S &*M±Hite0J 8 3 k [a]ti<^^>S 
TfJ^fb^t/N o . X - 1 5 4 * £*3b*ft*3 o 

[ 0 2 8 1 ] 

< HflEffll 8 8 ( m^it&VON o . X - 1 6 2 co&lft) > 

mum 8 3 <Dit^mA acoftfr*) \zit^mN 1 *fflv>sJil*M±Hite0J 8 3 k [B]tf<^7ra 
T#iJ^fb^^/N o . X - 1 6 2 
[ 0 2 8 2 ] 

<«#J 8 9 (tfiJ^fb^N o . X - 1 6 5 c7) > 
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< USteffll 9 0 ( m^it&WN o . X - 1 6 8 co£>!&) > 
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^fb^-t/N o. X- 1 6 9^^)ttl.f 
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^fb^t/N o. X - 1 7 0££-fiK-t£*fc*tfi*<5o 
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X - 1 8 3 . 



MM 1 [Bjti^^ST^iJ^ 



[ 0 2 9 3 ] 
[its 3] 




[ 0 2 9 4 ] 

< %mm 9 8 ( 
mmm 97^2 

S * ** ft * £ . 
[ 0 2 9 5 ] 

< mmm 9 9 c 

9 7^2 

[ 0 2 9 6 ] 

< USteffll 1 0 0 
Hifefll 9 7^2 

* h o 

[ 0 2 9 7 ] 

< mmm i o i 
mm 9 7 1 mm<r> 

[ 0 2 9 8 ] 

< mmm i o 2 
mmm 9 7 (D2 

mm 9 7 t mm^ 

[ 0 2 9 9 ] 

< mmm i o 3 

HSfcfJ 9 7^)2 

9 — 'J 7 ac x. ^ — 

o . X- 1 9 7 * 
[ 0 3 0 0 ] 

< mmm i o 4 

HJfefll 9 7^)2 

9 — 'J 7 ac x ;U — 

o . X- 1 9 8 * 
[ 0 3 0 1 ] 

< mmm i o 5 
mmm i <?><t& 

iz it^m 2,5- 



fl^fb^-^N o . X - 1 8 5 iO^-fiK) > 

, 5 — i>* 7 x — ;u ~f a t ^ > -If > <7> ft ^ 9 tc 3 . 5 — i? "7 x x. ji ~f a 
liUJfefll 9 7 [Bjti^^vST^J^fb^^N o . X - 1 8 5 fc^ffc-* 



M^it&WN o . X - 1 9 3 <r>&!&) > 

> 5 — ! J ~y x — ji ~f a ^ > -tf > <7) ft ;b *) \z 2 — tf 7 x — 7" a v -i K 

ste^j 97t mn^^^x-m^it^^N o . x- 1 9 3 zm&& 



(m^it&WN o . X - 1 9 4 <7><£f&) > 

, 5 — S J ~7 x — >l ~f U =E "< > -tf > CO ft fc> *) lZ 3 — tf 7 x — ;U 7" n V -f K 

mm 9 7 1 is]«<7>^vSTi5ij^fb^^N o . x - 1 s 4 £3-fiK-t-5*fc*aj 



(#iJ^fb^t/N o . X - 1 9 5 <7)^-fiK) > 

, 5-^7a:^;U-/a^E^>-H><^ft^^ tC fb P * ffl l> £ It H 

^JviT^J^fb^i^N o . X - 1 9 5 t^ltt^f 1)^*5. 

(#iJ^fb^t/N o . X - 1 9 6 <t>£-/£) > 

, 5->'7iz4^nt'<>^>^^b»i \z fb n-^/ q * m § Jitfr ti H 

^vS^^J^fb^^/N o . X - 1 9 6 f^it^l6 s aj*S. 
( m ^ fb^t/ No. X - 1 9 7 cD^lft) > 

, 5 — } J ~7 x — >i -f u =e • -tf > <JO ft ^ *) \z 1 , 1 1 : 4 ' . 1 * ' — 
3 - 7* n -^M I* fcfflv* 5 WfrttHifetfJ 9 7 h |a] tl ^ ^7 v£ T #J ^ fb N 

(#iJ^fb^t/N o . X - 1 9 Sco^rfc) > 

, 5 - *J -7 x - >i -f u -<y -tf ft •) \z 1 , 1 1 : 4 ' , 1 4 ' - 
2 - 7*a v >f H *fflv^S^^l±HJfe«l 9 7 h |B]«co^>iT'#IJ^fb^^N 

(f^iJ^fb^t/N o . X - 1 8 4 <t> ^^) > 

%H A co ft *) iz. its® A i m v> x 2 - tf 7 x ^ ;u ^ a > ^<?> ft 9 



fb 



&W)N o 



X- 1 



3 



[ 0 3 0 2 ] 
[ ft 8 4 ] 




[030 

< mmm 
mmm i 

^ y -tf > 
[030 

< mmm 
mmm i 

aj * -5 . 
[030 

mmm i 

[030 

< UStefll 
^IfefJ 1 

1 0 
[030 

< mtmm 
mmm i 

i o 

[030 

< 

i 

— 9 — ') ~7 
INo. X 

[030 

< mmm 
mum i 

— 9 — ') y 
INo. X 

[031 

< mmm 
mum i 

i o 

[031 

< mum 
mum i 

tc 3 — tr 7 



3] 

1 0 6 

0 5 <?> 

Hj 3ft ■h 
4 ] 

1 0 7 
0 5 <?> 



ftca^Ai 

(m^ittrWN o . x - i 

2 . 5-y 7iz^7'Dt 
■5 JiifrttHlfefll 1 0 5 ID 



8 6 > 

-tf > <?> ft ifc *) tc 3 



5 - 



Ffb^t/N o 



y 7 I — ^ "7* d 

X - 1 8 6 % 



(W^fb^-^N o . X - 1 8 7 <r>&f&) > 

2 . 5 — i? ~7 x =. >i -f n t ~* > -If > • <7) ft £> *) tc 2 — tr 7 x — ^ "/ a "7 -f 

i o 5 1 mn <?>Jift-zm^fc&%iN o . x - 1 s 7 ^tn^-tzm 



5 ] 

1 0 8 {M^it^mn o . X - 1 8 8 <7>&i&) > 

0 5 <7> 2 , 5-^7ii*^n=E'«>'lf><?)f^fc»)lC 

w^MiniM 1 0 5 i: mm cortex- m^ittrWN o . 



X - 1 8 8 %^t5$ 



6 ] 

1 0 

0 5 
5 t 
7] 

1 1 

0 5 
5 t 
8] 

1 1 

0 5 

x -x 
- 1 

9 ] 

1 1 
0 5 



9 cm^rs 

<7> 2 , 5 



fb^t/N o 



X- 1 

y 7i^.i7'n : E 



0 
60 2 



x- 1 

7 1 ^ i 7" D t 



fa] ti <7) 77 >S T'#iJ^fb^-|N o 



1 (#iJ^fb^t/N o . X - 1 



8 9 <t>£-/£) > 

-tf > </> ft *j tc it &m p % m -5 iii ^ a 

. X - 1 8 9 *^-J*-t-6***ai*S. 

9 0 <t>£-/£) > 

-If > <?> ft *> 9 lc it^fU Q % ffl S & ti 
. X - 1 9 0 ^^)tt4$^a#^o 

9 1 <7>£-fiK) > 
> -tf > <t> ft h *) tc 1 , 1 * : 4 ' , 1 * * 



<7> 2 > 5 — ^71^^7*0^ 

>i - 2 — -fxi -? -i K -B W?Mi#ISte0J 105k [b] ti <7) 77 vS T f J f b 

9 1 



a 



9 2 <tv^/£) > 

-tf > ft *) tc 1 , 1 * : 4 * . 1 



2 (#«^fb^t/N o . X - 1 
<7>2. 5 — y 7 1 - ;l 7* n t 
^ - 3 — -fxi ~? -i K *fflv> S JTi^tiUM 10 5k IB] ti <?> 77 v£ T $ J ^ f k 
9 2 



a 



- 1 

0] 

1 1 3 (m^it^mw o . x - 1 

0 5 
5 1 
1 1 

1 1 

<7>fb 



<7>2. 5 — y 7i^4 7*Pt 

is] ti <7> 77 vi -em ^ fb^-^N O 



^tN o . X 



2 



re x 



4 (^Ij^fb 

A<7>ft t> *) tC . , LO 

ji -7* a -7 >f K *fflv^ S IM^ti 



ft a" I A 



9 9 <t> ^^) > 

-5 > -tf > co ft t> *) iz it^fy} R * m v^S lii^ ti 
. X - 1 9 9 ^^-^i--S*^tti*-5o 

0 1 co^jft) > 

j t& m V> x 2 — It: \7 x — ^ # a > ^<?> ft t> *) 

mmm 1 tmft<7>?j&-?m^it&WN o . x 



2 0 1 
[0312] 
[it 8 5 ] 




[0313] 

< mmm i i 
mmm i i 4 



5 (m^ittrWN o 

W 3 - t* 7 I - i 7* 



. X - 2 0 2 <7> c>iiK) > 

a -7 -i \* (Dftfr *) \z 2 — tf7i-i7*D7^( H ^ if! v ^ 



£ W^MiUlMJ 1 1 4 t fsIti^^^T^J^fb^^/N o . X- 2 0 1 S^tt^f 



[0314] 

<mmm i i 6 (^y^fb^ 
i i 4^)3-^7i 

> % fflv* * iilfrttHfltefll 1 1 
aj * -5 c 

[0315] 

<mmm i i 7 c^ij^ft:^- 
mmm i i 4^3-^71 

> *fflv^ 5 W^MiHIM l l 

[0316] 

< mmm 1 1 8 (m^ittr 
mmm 1 1 4^3-^71 

1 4 i: fB]«^7^viT^J^fb^ 
[0317] 

< mmm 1 1 9 (m*<t& 
mmm 1 1 4^3-^71 

1 4 fB]ti<7>^vST^J^fb^ 

[0318] 

<mmm 1 2 0 cm^it^- 
mmm 1 1 4^3-^71 

1 4 t fB]ti<^7^vST#IJ^fb^ 

[03 1 9 ] 

<mum 1 2 1 cm^it^ 
muffl 1 <5ofb^^A<^n^ 

tc ft^rl Q *fflv^« I^MiH 

£ * 111 * £ o 

[ 0 3 2 0 ] 
[itS 6 ] 



«No 
4 i: IS] 



«No 
4 i: Is] 



INo 
INo 
INo 
INo 
INo 
INo 
INo 

mm 1 



x - 2 0 3 <o ^) 



> 



ov^f K<7)ftfc^ic3 , 5 - 
ti^^vST^J^fb^lN o . 



. X - 2 0 4 > 
n v K <?"> ft t> *) tc 2 , 5 
ti^^^T^iJ^fb^lN o 



X - 2 0 3 £ ^-fiK-t 



y7i^^7'n ; E^> -tf 

X - 2 0 4 £ ^-fiK-t 



. X - 2 0 5 tfO^-fiK) > 

u v ^ h'Wf^b 0 tc fb^l Q -5 i^HifimfJ 1 

. X- 2 0 3 t^lt§li ! ffi*§. 

. X - 2 0 7 <7>£-/£) > 



X - 2 1 1 <7>£-fiK) > 

X-2 1 1 ^^^i--s*^tti*^>o 



. X - 2 0 6 <r>&f&) > 

ft q-| A k * ffl v^, 2-^7i-it'ny @£<7> n ;b 9 
i: IB] ti<7> ^7 viT^J^fb^lN o. X- 2 0 6 4^t 




[ 0 3 2 1 ] 

<^«E0J 12 2 (0IJ 

mum 1 2 1 <?Mb^ 



Kfb^lN o 



□ I Q <r> ft t> *) 



X - 2 0 8 <r>&f&) 



> 



\zit&wp •sm^zvLftummm 1 2 1 tmn<r>nm 



T m ^ fbo-^jN o . X - 2 0 8 ^ * ttJ * £ . 

[ 0 3 2 2 ] 

<#H5te0J 1 2 3 (#iJ^fb^t/N o . X - 2 1 0 co^rti) > 

*«y i 2 i ^f^tQ^n^ 9 fcfb^^s*fflv^« w^a^jfe^j i2ifc mn<7>n& 

T* fJ ^ ftta ^ N o. X - 2 1 0 £ S * ft* tfi * £ o 

[ 0 3 2 3 ] 

<fUMJ 1 2 4 (tfO^ft^N o . X - 2 1 4 ) > 

mmm i 2 1 ^ft^Q^ft^ 0 cft^Rfcfflv** w^MifuMj 12U lajti^^ra 
t #y ^ fbo" ^ n o. x - 2 1 4 * * * a* ai * £ o 

[ 0 3 2 4 ] 

<mmm 1 2 5 (#y^fb^t/N o . x - 2 1 5 ^ ^^) > 

HSfcfJ 1 <J0 fb-a-^ A co iX t> *) iz, 2 , 7 - ^ a - H - ( 9 , 9 - > * ^ ) - 7 ;u * u 
> % ffl 2 - hT 7 i — ^ # a > &<^> ft 9 ic ft£-$f A k 1 % ffl u £ lii^ HifelW 1 t IB] 
ti^^vST#y^fb^t/N o. X - 2 1 5 
[ 0 3 2 5 ] 
[ ft 8 7 ] 




OH 
B 
OH 



[ 0 3 2 6 ] 

< mmm 1 2 6 (#y^fb^t/N o . x - 2 1 6 <?>^fiK) > 

Hftfl 12 5^2, 7 - y 5 - F - ( 9 » 9 — ^ > ^ ^ ) -7;l, tl^ >^f^b •) t ita 

mB-zM^zMKitmrnm 1 2 5 1 [Bj+i^^aT-^j^fb^^N o . x- 2 1 6 

[ 0 3 2 7 ] 

<HM 1 2 7 (fl^ffc^N o . X - 2 1 7 > 

UStefJ 1 2 5 co 2 , 7— $>3 — K — (9. 9 - ^ > * ^ ) - 7 ^ 4- u > <t> ft *j tc ft 
^A*fflv^S^^l±HJfe*!l 1 2 5 fc [B]fi^^vST#y^fb^t/N o . X- 2 1 7 %^t« 
* its * -5 = 
[ 0 3 2 8 ] 

<IIM 1 2 8 (#y^fb^t?N o . X - 2 2 9 <r>&fc) > 

mifcm 1 co it^m A coft t> *) \z. 2, 7 - V 3 - K - ( 9 , 9-^>^^)-7^^-u 
> * ffl 2 - hT 7 a: 4, # a > ft t> *) \z it^^O A 1 * ffl £ JUfl* li HJtetffl 1 i: [s] +| 
<7>^viT«fJ^fb^^N o . X - 2 2 9 £^jb*£ii*S . 

[ 0 3 2 9 ] 



[ it 8 8 ] 




[ 0 3 3 0 ] 

<HJMJ 1 2 9 (#iJ^fb^t/N o . X - 2 3 8 <F>-&f&) > 

^MM 1 <r> %S A <?> ft t> *) \z , it&%a B & ffl . 2 - tr 7 oc — >i # a > If ft t> *) tc 

fb^tAmtfflv^ m^nmnm 1 t [Bjti^^^T^j^fb^^N o . x- 2 3 s ^^^-t 
§ y ai * -5 . 

[ 0 3 3 1 ] 
[its 9 ] 




[ 0 3 3 2 ] 

< mmm 1 3 0 (#y^fb^t/N o . x - 2 4 2 <?>^fiK) > 
^Stefj 1 fb-a-^ a <z> ft t> *> iz. it ^fu b ~k m 2 - tr 7 ac — ^ * u > @^<7> n 0 tc 
fb^-^A n ^m^zyLftitmrnm 1 t isj+i^^^T^j^fb^^N o . x - 2 4 2 ^^-t 

[ 0 3 3 3 ] 
[ f b 9 0 ] 




-fb^^jAn 
[ 0 3 3 4 ] 

<HSte0J 1 3 1 (#iJ^fb^t/N o . X - 2 4 4 <r>&f&) > 

mW.m 1 <r> it^m A <F>ft t> *) \z. it^m B * m . 2-tT7z-;i,#a> g£<7> ft 9 tc 
fb^^A o *ffiv>£ JU*H±HJfc0J 1 [B]ti<^^v£T#J^fb^^N o . X - 2 4 4 ^£f&-? 
§ ^ to* tfi * s o 
[ 0 3 3 5 ] 



[it 9 1 1 




OH 



OH 




<mmm 1 3 2 (m^it&WN o . x - 2 5 2 <^^^) > 

H fife f J 1 <r> 2 - tr 7 oc - ^ # n > ^<?> ft *) iz fb^t/ A m % m ^ £ Wft- H Hflfefll 1 t 191 
tl^^vST-fJ^fb-^^N o. X- 2 5 2 %^^t5f ^til^S. 
[ 0 3 3 7 ] 

<HffiE0J 1 3 3 (#iJ^fb^^N o . X - 2 6 5 <r>*&f&) > 

mWM 1 ^fb^A^ftfc *) \z . fb^-^/A p fcfflv* * W^MifSlMJ 1 t TO ti <^ ^ v£ T* 00 
^fb^-t/No. X- 2 6 5 *£-j£i-*^fc*aj#S. 
[ 0 3 3 8 ] 
[ f b 9 2 ] 



[ 0 3 3 9 ] 

< USteffll 1 3 4 (#iJ^fb£-^N o . X - 2 8 0 tfO^-fiK) > 

mum i <t> fb &m a <t> ft t> *) \z . fb m a p % m v> N 2 - tr 7 ^ ^ ^ # a y m<^>ft t> *) 
izit^WAm-zm^zM^itmrnm 1 t mn^^^xm^it^^N o . x- 2 8 0 *tn& 

[ 0 3 4 0 ] 

<HM 1 3 5 (^iJ^fb^t/N o . X - 3 6 3 <t>£-/£) > 

^fifeflj 1 fb-a-t/ A tf> ft t> *) iz, itafU A a m v> x 2-^7i_i# @£<7> ft ») 
tcfb^t/Am^fflv^^^ti^te#iJ 1 i: TO tf <?> ~ft v£ T* fJ ^ fb N o . X- 3 6 3 

[ 0 3 4 1 ] 
[ f b 9 3 ] 

Et.Et EK Et 




fbtET^Ap 




[ 0 3 4 2 ] 

<!*IM 1 3 6 (#iJ^fb^t/N o . X - 3 7 7 <tv^/£) > 
[ 0 3 4 3 ] 



[it 9 4 ] 




[ 0 3 4 4 ] 

itafD A 1 g (1. 4 mm o 1 e ) . 1, 1' : 4 ' , 1* ' 4 * ' > ^ ^ ? - M 7 
x - ;u - 2 - # a > & 938.9mg(3.25mmole).Pd(PPh 3 )4 3 
5 0 m g . h4x>30ml, 5mh 2M-J^if F 'J^A^cg^S 0m 

It 2 0 0 ml+X77 *=HCft&*. S*fmT\ 8 0 *C T* 8 Iff WKff * ff o . Jxffc 

Si Lfco ^1 1 ^ ^ o n i ^ A IC i ^ L 7 i 5 + ^ 7 ^ o v h 7 ^ -T'^iffiiL 
, h-u^ilS^^Lt. t#^> ftfcM^ 1 2 0 "CT'SS L . #iJ^fb^t/No. X-3 

7 7^ 9 8 0 m g ( : 6 7 % ) # fc. 

[ 0 3 4 5 ] 

MALDI-TOF MS *^tf >f ft- ffifr &f M SII ^flf ) ic «k "9 

:^^ft^M + T?*5 1 0 6 2. 5*flSI8Lfc. 
[ 0 3 4 6 ] 

* . NMRIJSt J: ») £ <?> ffc£-!fo<?> #31 * flliB L . 
! H NMR (CDClj, 4 0 0 MHz) a(ppm):7.79(dd,4H),7 
. 70 (m, 4H) , 7. 64-7. 35 (m, 28H) , 7. 22-7. 17 (m , 8 
H) , 7. 02 (dd, 2H) , 2. 36 (s, 6H) , 1. 62 (s, 6H) , 1. 2 

8 ( s , 1 2 H) 
[ 0 3 4 7 ] 

<mmm 1 3 7 (#y^fb^t/N o . x - 3 7 8 ^bk) > 

[ 0 3 4 8 ] 
[ ft 9 5 ] 




[ 0 3 4 9 ] 

ft^tlAr 1 . 5 g ( 1 . 6 mm o 1 e ) . 3 * 5 ' it > * >i fcf 7 x — ^ - 2 - ** a 

> & 800mg (3. 54mmol e) . Pd ( P P h 3 ) 4 4 0 0 m g . N n, x > 3 

0ml. i?i-il5mL 2 + h ') ^A^i'iS 0m 1 t 2 0 0 m 1 + X7 

n*^AlcS^L7A 5 77 7 A ? a v h r ^ 7 ^-T'^IIIILv H >i x > J; *) ff IS a 



Lfc. #<b*lfc*Sil* 1 2 0 'CT'MQMm L . tfll^ffci^N o . X- 3 7 8 41. 1 g ( 
iR^ : 6 0 %) 
[ 0 3 5 0 ] 

M A L D I - T O F MS (vMJf? X^Jg >f ft- ?Rff R? MM * ^ffi 1 ) tc «k 0 

z^fb^t^M+T'j)^ 1131. b^mmtrz. 

[ 0 3 5 1 ] 

* . n m r w m tc «k ►) c 60 ft t/ ^ flti© ^ ai fg l t . 

1 H NMR (CDC 1 3 . 400MHz) a ( p p m ) : 7 . 85-7. 62 (m, 
20H) , 7. 53 (m> 2H) > 7. 47-7. 40 (m, 6H) , 7. 28 (dd, 
2H) , 7. 07 (brs, 2H) , 6. 81 (brs, 2H) , 6. 89 (brs, 4 
H) , 2. 16 ( s > 12H), 1. 65 (s, 12H), 1. 34 (s, 12H) 
[ 0 3 5 2 ] 
< HJteffll 1 3 8 > 

^ytm<7> & h b LT m^itnWN o . X-5tfflv^ rxhUTl r (ppy) 3 
CMM.lt 1 1 %) £fflv>. f&7tJlJ94 2 0 nmlc L. £ fi^JS J¥4 3 0 nmlct§ 

W^MiHiMJ 2 Is] *i o ic J; d ifc^fcfi^ L fc. 
[ 0 3 5 3 ] 

^M^M^lt 3 4 . 6cd/A> 32. 2 1 m/W ( 1 2 0 0 c d/m 2 ) <7>m&'2£> 
of:, it, tJ±4 VEP/jD^lc, 24. 7 m A/ c m 2 ^)f Ifl^^ L fc„ it, C<7>* 
=f\z 3 0 mA/c m 2 ^3i^am^ff o fc^C *>#JJtHSfJ& 6 5 0 0 c d/m 2 Tf¥^¥M * 
T- <?> n It . 6 0 Iff m -a tz . 3ti^<?)JS**^3lc^-r. 
[ 0 3 5 4 ] 

<iti$0J 3 > 

m^itttmn o . x- 5 <^n^ 1 izcBP^m^z a^itmrnm 1 3 8 t nn<^^^\z 

=k 0 * t ^ ft L tz . 
[ 0 3 5 5 ] 

+ fwlf[i*|j«lf!i3 2. lcd/A, 2 8. 2 lra/W ( 1 2 0 0 cd/m 2 
) <?> o tz. * x MJEE 4 V epflnifflc. 2 2. 2mA/cm 2 ^)t'li^^Lfco 

Ufc. c<7>Hf ic 3 0 mA/c m 2 <^3Il5ciim4tf o fchc *>#JSH#fa- 6 3 0 0 c d/m 2 

[ 0 3 5 6 ] 
[H3] 







(°C) 


SW(lm/W) 
atl200cd/m 2 


Steffi (mA, cm") 
at4V 


(h) 




X-5 


80 


32.2 


24. 7 


60 




CBP 


115 


28.2 


22.2 


35 



[ 0 3 5 7 ] 

ft 3 tc^i" J: 7 tc . *f&Bflc7>ffc^^/^f£}tJS<7)* X h J: LTfflv^tf IE L*f tt, C 

ztz. is] cmjEtfft-e^mrLfi^^t < x i&^jBEjasft^Hr^-e*)*^-?^ . ##icfs*iT^ 

[ 0 3 5 8 ] 

< HIM 1 3 9 > 

%7tiwrx hhUl r (4F5MPiq) 3 CMm.it 1 4 %) 4fflv^ ?&7fcJlJ?£ 
2 5 nmlci-^J^liUM 2 i: faj +i cotjtelz J: 9 if ^fF^Lt, 
[ 0 3 5 9 ] 



[it 9 6 ] 




3 



lr(4F5Mpiq)3 
[ 0 3 6 0 ] 

*m<7>M=?\t 1 4 . 8cd/A, 13. 11 m/W ( 6 0 0 c d/m 2 ) <7>#J2£-?£> o 
tz» %fz. mi± 4 V £Wmm\z , l 4mA/cm 2 ^)fEI^^Lfc, is . cofg^Hcl 
0 0 mA/c m 2 ^il^iifl:^ff o i: C ^tfJJtHStJg 7 3 0 0 c d/m 2 T'flS^M I T'^) 
Iff W li . 2 5 0 ^fll?*r)fc. cti^^^*^^4tc^-to 
[ 0 3 6 1 ] 

< it 18 #0 4 > 

tfiJ^ft^N o. X-2 5^f\fc!llcCBP*fflo« W^MifSlMJ 1 3 9 t Ib]«<7>7jy£ 
[ 0 3 6 2 ] 

^M^m^-ltS. 0cd/A> 6. 0 1m/W( 6 0 0 cd/m 2 ) ^a$T'*o/:. 
* tz x mi± 4 V EP^DBflc. 1 4 3mA/cm 2 ^)ttI$^L/:o * . Z^if (C 1 0 
0 mA/c m 2 <7>3Ii^ffiit*fro ttc *>3J]8H#f£4 0 0 0 c d/m 2 Tft¥^#M * TO &f 
m a s 5 OlfflUfcofc. c ft h <d jfg * % ft 4 ic 5f "t o 
[ 0 3 6 3 ] 
[H4] 







CO 


Sft*(lm/ff) 
at600cd/m 2 


tt#itfd(mA/cm 2 ) 
at4V 


(h) 




X-25 


154 


13. 1 


14 


250 




CBP 


115 


6.0 


13 


50 



[ 0 3 6 4 ] 

[ 0 3 6 5 ] 

< 1 4 0 > 

^t£/S CO * X h i: L T m ^ fb n" ^ N o. X-l 9^fflu, Y X h t L T I r (4F5M 
P 1 q ) 3 (iilb 1 4 %) fcfflu. %7t«j?^ 3 0 nmk:-*- SJUfl-tiHifefll 2 mft<n 

[ 0 3 6 6 ] 

*^iJ<^*Ttt 14.6c d/A, 11.11 m/W ( 6 0 0 c d/m 2 ) 0#j*T-#>o 
fc. *fcx 3^)if ic 1 0 0mA/cm 2 ^)IiIff ffofct3^iiff)S 6 5 0 0 c 
d/ra 2 TfIH^S * TOBf W a . 1 0 OfWTftofc. 
[ 0 3 6 7 ] 

< Hifefll 1 4 1 > 

^t£JS CO * X h i: L T it^m N o. X-20*ffli\ r X h t L T I r (4F5M 
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